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7KH UHODWLRQVKLSEHWZHHQXUEDQ ODQGYDOXH DQG DFFHVVLELOLW\KDV ORQJEHHQ UHFRJQL]HG/RFDWLRQ DWWUDFWLYHQHVV
FDQKDYHDVLJQLILFDQWLPSDFWRQJURZWKRIDUHDVZLWKLQFUHDVHGDFFHVVLELOLW\LQVSDWLDODQGHFRQRPLFWHUPV6SDFH

















WKH QHWZRUN WR DOO RWKHU VHJPHQWV LWV YDOXH LQGLFDWHV WKH GHJUHH WR ZKLFK D OLQH LV PRUH LQWHJUDWHG ZLWK RU
VHJUHJDWHGIURPWKHV\VWHPDVDZKROH,QRWKHUZRUGV LWGHVFULEHVKRZHDV\LW LV WRJHW WRRQHVHJPHQWIURPDOO
RWKHU VHJPHQWV +LOOLHU DQG ,LGD  &KDUDODPSRXV DQG0DYULGRX  $ KLJK LQWHJUDWLRQ YDOXH RI D OLQH
FRUUHVSRQGVWRKLJKV\QWDFWLFDFFHVVLELOLW\LQWKHV\VWHP,QWHJUDWLRQLVDJOREDOPHDVXUHDVORQJDVLWVFDOFXODWLRQLV
EDVHG RQ WKH WRWDO GHSWK 3HSRQLV HW DO $FFRUGLQJ WR WKH6SDFH 6\QWD[ JORVVDU\ WKH GHSWK EHWZHHQ WZR
VSDFHV LVGHILQHGDV WKH OHDVWQXPEHURIV\QWDFWLF VWHSV LQDJUDSK WKDWDUHQHFHVVDU\ WR UHDFKRQH IURP WKHRWKHU
.ODUTYLVW
7KHWKHRU\RIFLWLHVDVPRYHPHQWHFRQRPLHVLVDPLOHVWRQHRIWKHVSDFHV\QWD[SDUDGLJP7KHH[LVWLQJOLWHUDWXUH
LQ WKH ILHOG RI XUEDQ PRUSKRORJ\ VXSSRUWV FRQVLGHUDEO\ RQH RI WKH WKHRU\
V SULQFLSDO SUHPLVHV WKDW VSDWLDO
DFFHVVLELOLW\LVFRUUHODWHGZLWKHFRQRPLFODQGXVHYDOXHV/LHEVW$OWKRXJKDUHODWLYHO\UHFHQWUHVHDUFKILHOG
WKHUHLVRQJRLQJJURZLQJLQWHUHVWRQLQYHVWLJDWLQJWKHUHODWLRQVKLSEHWZHHQVSDFHV\QWD[DQGXUEDQHFRQRPLFVDQG
PRUH SUHFLVHO\ EHWZHHQ VSDWLDO FRQILJXUDWLRQ DQG UHVLGHQWLDO DQG FRPPHUFLDO SURSHUW\ YDOXH /DZ HW DO 





VSDWLDO FHQWUDOLW\ RI WKH VSDFH V\QWD[ WKHRU\ DUH FRUUHODWHG WR SURSHUW\ YDOXHV 0XOGRRQ  6PLWK HW DO 
FRPELQHG*,6VSDFHV\QWD[DQGZHEVLWHDQDO\VLVWRROVWRH[DPLQHWKHUHODWLRQVKLSEHWZHHQFRPPHUFLDOUHDOHVWDWH
DQG VSDWLDO FRQILJXUDWLRQ LQ /HHGV 8. 7KH\ IRXQG VWURQJ HYLGHQFH WKDW WKLV UHODWLRQVKLS H[LVWV DOWKRXJK QRW
XQLIRUPLWLVPRUHHYLGHQWLQDQGDURXQGWKH&HQWUDO%XVLQHVV'LVWULFW&%'RIWKHFLW\,QD&DUGLIIFDVHVWXG\WKH
H[DPLQHG VSDWLDO YDULDEOHVZHUHPHDVXUHV RI LQWHJUDWLRQ DW GLIIHUHQWPHWULF UDGLL FKRLFH DQG VHJPHQW OHQJWK LQ
DVVRFLDWLRQZLWKGLIIHUHQWUHVLGHQWLDOSURSHUW\W\SHV1DUYDH]HWDO
)RFXVLQJRQWKHUHVLGHQWLDOSURSHUW\PDUNHWDQGLQOLJKWRIWKHGLVFXVVLRQDERYHUHDOHVWDWHPDUNHWWUDQVDFWLRQV
VKRXOG EH FRQVLGHUHG DV VSDWLDOO\ UHODWHG SKHQRPHQD DQG WKXV VSDWLDO DQDO\VLV SURFHGXUHV DUH QHHGHG VR DV WR
H[DPLQH DQG REWDLQ UHODWLRQV GXULQJ WKH YDOXDWLRQ SURFHVV 5HDO HVWDWHPDUNHW SULFHV FDQ EH REWDLQHG WKURXJK D
YDULHW\ RI PHWKRGV 3DJRXUW]L HW DO  +RZHYHU &RPSDUDWLYH 0DUNHW $QDO\VLV DOVR NQRZQ DV VDOHV
FRPSDULVRQ DSSURDFK RU PDUNHW GDWD DSSURDFK LV FRQVLGHUHG WKH SUHGRPLQDQW DSSURDFK DPRQJ ERWK UHDO HVWDWH
EURNHUVDQGDSSUDLVHUV7KHPHWKRGDLPVDWVXSSRUWLQJPDUNHWYDOXHHVWLPDWLRQV WKURXJKFRPSDULVRQVZLWKSULFHV
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DOUHDG\ NQRZQ WR WKH DSSUDLVHUV WDNLQJ LQWR DFFRXQW H[LVWLQJ GLIIHUHQFHV HJ VL]H DJH FRQVWUXFWLRQ
TXDOLW\0HWWOLQJ DQG &XVLF  2Q WKH RWKHU KDQG VSDWLDO LQWHUSRODWLRQPHWKRGV FDQ EH XWLOL]HG WR SURYLGH

























WKH V\QWDFWLF SURSHUWLHV 3UDFWLFDOO\ WKH SURFHVV GHPDQGV H[SRUWLQJ RI WKH V\QWDFWLF SURSHUWLHV IURP WKH D[LDO
GLDJUDPWRDSRLQWVKDSHILOHZKLFKUHIHUV WR WKHEHJJLQJPLGGOHDQGHQGSRLQWVRIHYHU\D[LDO OLQH7KHQDUDVWHU
VXUIDFHZDVSURGXFHGSHUIRUPLQJVSDWLDOLQWHUSRODWLRQPRGHOVEDVHGRQWKHDWWULEXWHYDOXHVRIWKHSRLQWGDWDVHW7KH
JHRVWDWLVWLFDO DQDO\VLVZDVSHUIRUPHGZLWK WKH DLG RI WZRPDLQPHWKRGV ,QYHUVH'LVWDQFH:HLJKWLQJ ,': DQG
2UGLQDU\.ULJLQJ0HWKRG
$ VLPLODU SURFHVVZDV IROORZHG WR WUDQVIRUP WKH YDOXH ILJXUHV IURP WKH FRUUHVSRQGLQJ SRLQWV ZKLFK KDG WKLV
LQIRUPDWLRQWRDVXUIDFHXVLQJVSDWLDOLQWHUSRODWLRQSURFHGXUHV8QGHUWKHREMHFWLYHRILGHQWLI\LQJDUHDVLQZKLFK





7KH PHWKRGRORJLFDO IUDPHZRUN LV DSSOLHG WR ;DQWKL D FLW\ RI DERXW  LQKDELWDQWV  LQ 1RUWKHUQ
*UHHFHZKLFKLVORFDWHGLQDQDOWLWXGHRIP7KHODUJHJUDGLHQWVKDYHGHILQHGWKHIRUPDQGGHYHORSPHQWRI







7KHJOREDO LQWHJUDWLRQD[LDOPDSRI WKHFLW\ LV LOOXVWUDWHG LQ)LJXUH+LJK LQWHJUDWLRQYDOXHVDUH UHSUHVHQWHG
XVLQJ ZDUP FRORUV ZKLOH FROG FRORUV LQGLFDWH ORZHU LQWHJUDWLRQ 7KH FRORU VSHFWUXP UDQJHV IURP UHG EHLQJ WKH
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LQWHJUDWHG LQ WKH ZLGHU XUEDQ FRQWH[W ,Q FRQWUDVW WKH OHVV LQWHJUDWHG VSDFHV FRUUHVSRQG WR IRXU FRPSDFW





















RI WKH FLW\¶VXUEDQ DUHD7KHVHSULFHVZHUHREWDLQHGGXULQJ WKH*UHHN UHDO HVWDWH FULVLV RXWEUHDN7KH
SULFHDOORFDWLRQLQHXURVSHUVTXDUHPHWHULVSUHVHQWHGLQ)LJE:LWKUHVSHFWWRWKHFRQVWUXFWLRQ\HDURXWRI















7KH FRPSDUDWLYH DQDO\VLV RI WKH H[DPLQHG LQWHUSRODWLRQ PRGHOV IRU JOREDO LQWHJUDWLRQ VKRZHG WKDW 2UGLQDU\



































0RUHVSHFLILFDOO\ WKHKLJKHVW UHVLGHQWLDOSULFHVDUH ORFDWHG LQ WKH2OG&LW\ZKHUH WKH IUHHRUJDQL]DWLRQRI WKH
EXLOWYROXPHFUHDWHVDQHQYLURQPHQWVXLWDEOHIRUUHVLGHQFHRIIHULQJDKLJKTXDOLW\RIOLYLQJZKLOHWKHGHQVHRUJDQLF
WLVVXHZLWK WKH FXUYLOLQHDU DOLJQPHQWV DFKLHYHV YHU\ ORZ LQWHJUDWLRQ YDOXHV+LJK DQGPHGLXP UHVLGHQWLDO SULFHV
DSSHDULQWKHDUHDEHWZHHQWKHFLW\
VFHQWUHDQGWKH2OG&LW\LQZKLFKUHFUHDWLRQXVHVDQGVHUYLFHVDQGPHGLXPWR
ORZ LQWHJUDWLRQ YDOXHV GRPLQDWH GXH WR WKH SRRU FRQQHFWLYLW\ RI WKH DUHD ,Q FRQWUDU\ ORZ UHVLGHQWLDO SULFHV DUH
FRQFHQWUDWHGDURXQGWKHPRVWLQWHJUDWHGD[HVZKLFKDUHVLWXDWHGLQWKHG\QDPLFSDUWRIWKHFRPPHUFLDOFHQWUHDQG
LQWKHDUHDZKHUHWKHIOHDPDUNHWWDNHVSODFH)LQDOO\WKHORZHVWUHVLGHQWLDOSULFHVDUHPHWDZD\IURPWKHFHQWUHLQ
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PDQ\ LQWHUHVWLQJ REVHUYDWLRQV FRQFHUQLQJ WKH UHODWLRQVKLS EHWZHHQ WKH V\QWDFWLFPHWULF RI JOREDO LQWHJUDWLRQ DQG
XUEDQ UHVLGHQWLDO YDOXHV 7KH YLVXDOL]DWLRQ DQG JUDSKLFDO UHSUHVHQWDWLRQ RI WKH REWDLQHG UHVXOWV IDFLOLWDWHG WKH
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,GHDV IRU IXUWKHU UHVHDUFK LQFOXGH WKH LQYHVWLJDWLRQ RI WKH UHODWLRQVKLS EHWZHHQ RWKHU V\QWDFWLF PHWULFV VXFK DV
FRQQHFWLYLW\FKRLFHRULQWHOOLJLELOLW\DQGUHVLGHQWLDOPDUNHWSULFHV0RUHRYHUFRPPHUFLDOPDUNHWSULFHVFRXOGDOVR
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